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Description [OnHcanHC n3o6pcrcnaHl: 



M3o6pcTcime oxhocmxch k CTpowxoibcxDy. d wacTiiocTH k oamwxe Mexa/uia Tpy6 ot B03,neacxBiin 
arpeccKHHbtx cpen,, a hmchho k y exporter saw ajih HaHeccHiiH noKpbixwi* Ha HHyxpe.HHK»o rioBepxHocxb 
rrpo^ajTbJto-ro(J>piijX)EjajD tbix xpy6, ncnantoyeMwx b >ic<J>xera30Bon npOMt»mniennocTTT npn peMonxe oocaflHbtx 
R0J1OUH. 

H3Bcerua ycxaHOBxa, c noMouibio KoxopoH uwjinH^pwMetiuic Tpytfbi ro^pHpyiOT. 3axeM noABepraicrr 
HopMa/iM3aixwii tok^mm BbicoKOft MacxoTbi (TDM), n CMa3Ky Tpy6 ocymccx bjihjot a° k nocne PcxJjpirpoBaHMH 
h, ecnw ro ro^pHpOBaHHH CMa3Ky Kpyrnbix xpyti ocynjecTanniOT raBecrawMH rrpweMaxai: cavroiranHBOM 
cMa30UHoro Maxepnana, nHeBMaxTnjecKnM pacribLneimeM wtm noKpbiBnbiMH rrpo6KaMn. to nocne 
PO(J>pnpooaKMH cxiaoKy xpy6 ocymccxB^KKxr c noMomwo namm, cmomciihoh b cmookc m npoxnriiBaeMOH na 
Tpoce. 

Kpowe Toro, cropeBUiyw CMa3Ky, HaHeceHHyio nepej; ro^pwpoBaHHeM M OKariHHy Mexaana nocne TDM. xanrae 
cne^yex yjnwHTb c BHyxpeHHew nooepxHOCTH Tpy6w nepe/; btophmhoh CMa3Kow. 

M3eecTHa xaKwe ycTaHOBxa j\rm HatieceHMa mm^kmx noKpbiBiibix MaxepwanoB Ha BHyxpeHHioio noeepxHocxb 
xpy6 c iioMomuo nepeMeu^aron^wxcn anacxwMHbix npo6oK c McxaHHHecKHM npiiBO^OM Ona cocxohx H3 AByx 
anacTWHbix npo6oK, o^Ha W3 Koxopbix no^BMJsna. B npocTpaHCTBO MeMjjy npo6KaMM 3ajMBaioT pacqerooe 
KQjmuecTBO noKptiBHoro waxepwana n csaiw B03jjyxoM, no^aBaewwM no;; io6tJTOuHfc4M flannenweM 0,2 - 
0,3 Mlla. nepcMemaioT npo6iui no xpy6onpoBOfly. npo6iat co3AaK>T HCo6xo^HMyio ROiiraxTnyio 
repMeTHHHOCTb, a mx iiapyjintbiM ;n*aMexp Bbi6npaioT b 3aBHCHM0CTH ot jjaBJieroin cmaxoro B03jjyxa, 
BH3K0CTH noKpbiBMoro MaTepMana m bo3mo2bjhoctm ocTaaneHMH noejie^Hero b tame tohkopo aitnKoro cnon 
Ha BHyrpeHHert noBepXHoexw -rpy6onpoBo;;a. 

O/piaKO Taime npo6iui mjim waHxeTbi hcjikhh Mcnanb30Baxb b rcxJjpMpoBaHHOft Tpy6e, Tax Kan hct KOHTaKTa 
ManmeTw co bccm nepuMexpoM xpyCbi. KonxaKx MaH»eT m iipo^oJiiaHO-ro^pHpoBafiHOM xpy6bi 6yn i ex -rojibKO 
no BnaflHHaM rxxj)p, a Ha Bbicxynax rotyp unnfjy ero oxcyxcxoHn c MaiiKeTaxra 6y^yx ck aruiMBaT bcsi otxoaw 
o6ropeBmero Mexajuia n in^n>nryineii cMasKW. noBropna* cMa3Ka nocne o6pa6oTKH TBU xaKme fiyrje/r 
3axexaxb Ha 3-ra HenpiiWMMaeMbie Mcuimirixjw yMacxKM. 

3a^aMcft H3o6pcTeHHH hbjihctch noBbnneHne Ka^iecTBa CMa3KH c o/ji lOBpeMeHHOH omfCTKOft BHyxpenneH 
noBcpxHOCTH npoAOJibHO-ro4>pHpoBaHH0M Tpy6bi 3a cueT o6ecne^eHHH KOHTaKTHoro npHJieraHxwi MaHxer no 
nepwuerpy BHjnpeHHeii noBepxHocTM o6pa6axt»iBaeMOM Tpy6bi. 

nocraBJieHHaH uejib a octut aeTCH tcm, hto MamseTbi hmciot iipo<J)iiJiiipoBaHjryK) c enap^iHaMM h BbicrynaMM 
noBepxHOCTb, H^eHTMMHyio ceueHMK) KOHTaKTMpyioinjeM Tpy6bi, Ha Bbicrynax uaK»exbi cHa6>KeHbi pe6paMM 
xecTKocTH. npH 3tom jsecTXOCTb MaitKex Ha 3THX y^iacTKax pasiia wm 6onbnie jkccxkocth MaxnEeT na 
yMacTKax mx ona^HH. 

KoHxaKTHaw noBepxHOCTb noflBMJKHbix w HenoABniKHbix MaHxer MAeHXHUHa BHyxpeinieMy npotytuuo 
o6pa6axwBaeMoft xpy6bi no ec nepwMcxpy. Tan Kax npo^nrib Tpy6bi HMeex enoTKnyro 4>opMy, cocxomnyio vn 
conpfUKeuHbix y^acxKoe BbicxynoB w Bna^Hn, to j\ps\ topo, »rro6bi MaHaeTbi He xepnjiH yexoiiuHBoexb npw 
npoABHJKeHMM b xpy6e, Ha MaHxexax no HbicxynaM BbmojineHbi pe6pa xecTKocxM, Koxopbie o6ecneMHBaiox 
paHHOMepHoe npiusaxne Maiunex k xpy6e m HaHeceime CMaaKM pajaHowcpHbiM chocm. 

>KecxKocxb MaiDKeT pa3jmuHa na Bnaflinrax h Bbccxynax, Tan KaK cnna xpennH c xpy6ow Ha Bbicxynax 
6ojibnie, ueu Ha HnanitHax. npw paBHotf jKecxKocxM ^e^pMaii^iH na Bbicxynax MaHxeT 6y^ex 6oJibme, mxo 
Mo»ex npWBecxM k 3axcKaHMio peowHbi n 6ojiec 6t>icxpoMy ee M3HOcy. Mcnannejoie pe6ep mecxKOCXH Ha 
Bbicxynax Majimex ynpo^omex mx. npwueM cxenenb aecxKOcxu 3aBucnT ox MapKM pe3HHbi, ee 
anacxjWHocxM, xo/nnMHbi MaioKeTbi m pa3Mepon npoAojibHO-rxxJjpwpoBaHHon xpy6bi. 

Ha <J>wr.l M3o6pamen o6oxmm bha ycxponcxBa; na 4>nr.2 noKaaana b nonepetoioM ceweHioi waHxera c 
npo4>HjTHpoBaHHOH KOHxaKXHOM noBepxHocxbio. noMemeHHafl BHyxpb npoMOJibHo-ro^pHpoBaHHOM xpy6b«, 
pa3pe3 A- A Ha <J>kt.1. 

YcxpoHCXDO cocxoHT H3 na6opa HenoABHTfiiibLX MaiiHiex 1 m iw^immnoi\ ManjKexbi 2 c pe6paMii mecxKocxw 3. 
pacnojiojKeHHbix na mxoKe ,4 n CMa3KH 5, Koxopan 3anonHneT npocxpaHcxBo MOKny MarDReTaMn 1 h 2, a 
xaiewe coAepwwx KpbiuiKy 6. Koxopaa cocixjwx M3 ocHooaHMH 7 m 8 h 3arviytiiKM 9 co niTyuepoM 10, 
3aKperuieHH0H Ha KOHue npoMOJibHo-ro<J)pifpoBaHHOM xpy6bi 11, HMeiomen BnaflHHbi 12 w BbicTynw 13. 

ycxpoflcxBo paGoxaex cneAyioiuiiM o6pa30M. 

HenoABumHwe KiaHJKexbi 1 JKecxKO Kpen*ixcH Ha qjxokc 4 u bbohhtch c xopua d np o ^oj I bH o - ro(J) p npo b aiiyio 
Tpy6y 11, a Maiimera 2 nacamuBaexcn na ujtok 4 c bo3mojkhocxi>io nepeMemeHMtt no uixoKy. ripocxpaHCXBO 
Me?Kfly 3TMMM MaHmeTaMM 3ana/iHnexc« cMaoouHbiM exx.xanoM 5. Co6painn>ie Ha uixoRe MaHmexbi 
npon;Bwxajox Buyxpb xpy6»>i. 3axeM c Topua xpy6bi 11 o^CBaiox n Kperwrr ocnoDajovi 7h8m 3arviyrnKy 9 co 



rrrryrjepoM 10 pscvbeMHoft Kpbrrrnof 6. riocJie MOHTa^a ycxpoMCTBa Ha Tpy6e 11 *?epe3 mryuep 10 noAaercn 
flaancHHe DODfxyxa, nop acmctemcm KOTOporo nponcxoAHT npoABnaeHMe Buyrpii Tpy6bi KiauKer 1 m 2 co 
uitokom 4 h cMa3KO0 5 Me«AY hhmm. 11 pn 3tom uafop HenoABHJKHbix Manser 1 cHHMacr c BHyrpemieA 
n ooepxi iocth rrpoAOjitJio-ro^pnpoBamioM -rpy6fc.i 11 crapyio cwa3Ky. OKajumy. a no^BMWHafl MaHwera 2 noA 
AeftcrrttticM n<uvitHnx uo^Ayxa CKQJib3HT no urroKy. Cm a: ma 5 ubiA aan HBaerctt d 3aoop Mtmpy MawKCTofl h 
npcxjinnew BiiyTpeinieM noDepxHocni rpy6bi 11 m HaHocirrcH na 3ry noBepxiiocTb. 

Upu BWXOAe M3 Tpy6bi 11 iiafopa MaiuRCT 1 h 2 iipoiraeoAHTCH OTfunoneKne noAaw no3Ayxa uepe3 nrryuep 10 
h A^oiixaK pa3*b€MU0A Rpbitmui 6. 

Tax KaK MaHTBCTbi 1 pi 2 mmciot <}>opMy npo<j>iuiH HapyTKHOM KOHxaKTHOft noDepxnocTH, HAeirruHiJyK) <J>0pMe 
BayrpcHHeft noBepxHocro npoAOJibHo-rxyfcpripoBaHHOH Tpy6bi 11, to BHyrpeHHHH noeepxHOCTb 'TpyGbi 
paHHOMepHO oHHiuaercH HenoABvimubiMH MauffieraMH 1, to ccrb nepcA HaucccnncM cmo3KH iiodoh crapan 
cwa3Ka yAaane-rcH, a b 3asop MewAy MawseTofi 2 h BHyrpeHHeft noBepxHocrbio Tpyfibi 11 BbiAaBrtMBaercH 
cwa3Ka, KOTopan paBHOMepHo HanocwTCH no BHyrpeHHeii noBepxHOcrw no bccm pmmc Tpy6u. B koh^om 
Tnnopa3Mepe oocaAHbix Tpy6 p/in oTAenbiioft xoranmibi npMMeHHercn n/iacrbipb. An una nepwMerpa 
HapyxHofi noBepxHocni KOToporo HecKOJibKO 6onbinc fl/ambi BHyrpcroiCM nooepxHocTH ofcaAHofi Tpy6w b 
miTcpBorie pekfOHra. A tslk rak jjjunia nepMMeTpa p/w KZJKpoiX TonrrniJiM ctchkm cboh, to h BHyrpCHHHH 
npcxfmib nnacTbipn jxnn Kaxpofi TanmwHbi ctchkh oocaAHOii Tpy6u paamreen h cooTBcrcTBcnno 
neo6xoAVOwio ceoe ycrpowcTBO. 

3aHHCHM0CTb paaMepoa MaHTKerbi ot THnopa3MepoB ro^pirpOBaKHbix xpy6 cDeAena b TaSnnny. 

npeA/iaraexioe ycTpowcTBO mojkct 6biTb Mcnojib30BaHo npw iraroroBneHiiM ruiacrbipeii, npHMCHHCMbix f\nn 
DOOcxaHOBJieaMH repMeTHMHocTH o6caAHbix kojiohh AwaMeTpoM 140, 146, 168 mm m ppymx paoMepos. 

CneAyer Hwerb BBMAy. mto b saHWCMMOCTW ot tbcpaoctm peaiiHbi A^aMCTp noABHmHOH MaHjfiCTbi a 0 ^*^" 
6biTb paBHbiM A^aMeTpy HenoBn?XHbrx mohhct (rrpn Macjio6eii30CTOHKOH pearaie cpeAHeii TBepAOCTH) hjih 
MeHbine ux AJiaMerpa (npw Macno6eH3ocroMKOM pe3MHe noBbniieHHon TBepAocm), FIoc/ieAHee ycnoone yHTciio 
Bjjpyx nocneAHHx rpa^ax TaoVmnbi. 

HcnoJib30BaHne M3o6pere.HHH no3BOjniT nonbicwTb KanecTBO HaHecemiH CMa3Rii Ha BHyrpcHHioio 
noBepxHocTb npoAOJib«o-ro(J>pHpoBaHHbix Tpy6 h 3na™Tertbiio conpaTHTb TexHOjiorwiecKyio onepanmo no 
noAroTOBKe Tpytfbi k wcnan K3n BaHmo BCKBasMue. 

TaKan MaKwera M0»eT 6biTb npwMeHeHa Taote npw o6pa6oTKe npoAonbHO-rxxJjpKpoBaHHbix Tpy6, b 
paarororbrx ycTpoftCTBax, rj\e ohh ncnonb3yK>TCH. 



-4, 



Claims [<t>optfyna h3o6pctchrh|: 



yCTPOMCTBO fl/lfl HAHECEHMH CMA3KM HA BHYTPEHHfOIO HOBEPXHOCTb 
nPOflonbHO-rODPMPOBAHHOfl TPYBbl, coAepwaince MexaHMMecKMrt npwDOfl. uitok c nafopoM 
3/iacxnMnbix KOHTaKTHpjnomwx no nepwMeTpy c BHyrperaieH nonepxn oert jo Tpy6w Majimer, 
pacnoJiOHiemiboi Me^^y MajLweraMM cMcOOHHbui cocrraB a DanopiiUM yoen. otjthm gjd meecn tcm, hto 
MaHJEerbi hmoot JtjjerrTinrnyK) ccMenrao npo^ojTbuo-ixx^pKpoBaHHoft Tpy6bi npo<$ nrnrpo Bain iyro no ce 
ana^WHaM m BbicrynaM noBepxHoerb, ripn stum uanjKerbi Ha Bbicrrynax CHa6«enbi pc6paMM jkcctkoctm, a 
jKecTKOCTb MawseT Ha 3TMX yMacTKax pama hjih 6anwiie jkcctkoctm MatuKer Ha yiiacrKax hx ana^UH. 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 

The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. , 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 1 0 are mounted and fixed at the end of the 
pipe 1 1. After the device is mounted on the pipe 1 1, compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 1 1 , and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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